Regulation of glutathione levels in mouse spleen lymphocytes by transport of cysteine.
Cysteine and cystine transport activities of resting and activated mouse spleen lymphocytes were characterized in order to examine the contributions of cysteine and cystine to intracellular glutathione contents. Following stimulation with lipopolysaccharide, the lymphocytes markedly increased their capacity to transport cysteine. The uptake of cysteine was mediated mainly by the ASC system (Na+-dependent neutral amino acid transport system especially reactive with alanine, serine, and cysteine). On the other hand, both the resting and the activated lymphocytes had extremely low cystine transport activities. Because of the instability of cysteine, the culture media usually contained cystine but not cysteine. Therefore, both the resting and the activated lymphocytes rapidly decreased their glutathione contents owing to their poor capacities to take up cystine. The effects of freshly added cysteine on the cellular glutathione contents were examined in the presence of bathocuproinedisulfonate, a nontoxic copper-specific chelator that inhibits autoxidation of cysteine. Cysteine added at 25-400 microM only partially prevented the rapid decrease of the glutathione contents in fresh resting lymphocytes. In the lipopolysaccharide-activated cells, however, cysteine enhanced the cellular glutathione contents in a dose-dependent manner. These results indicate that the enhanced activity of the ASC system increases the level of intracellular glutathione in the presence of cysteine.